10/069,141 
REMARKS 

Claims 58-72 and 75-6.6 are rejected, under 35 U.S.C. § 103(a) F as being unpatentable 
iover Barton et al. '586 in view of Lee et a). 653. The Applicant acknowledges and respectfully 
i traverses the raised obviousness rejection in view of the following remarks. 

Prstty, In regards to the arguments raised by the Applicant In the response of w uly 

2003, ard the Examiner's rebuttal that M one cannot show nonobviousness by attacking 

references individually,...', 1 The Applicant points out that the previously presented arguments, 
i as well es those presented telow, are expressly relative to the Examiner's combinatio n of tfl-e 

individual Barton et al- m 586, and Lee et al '653 references, as well as to obviousness. In othter 
words, t ie Applicant initially takes issue with the combination of the individual references tfcrat 
are being used by the Examher to support a show of obviousness, and thus an analysis of wtrat 
is disclosed, taught and suggested by each reference is believed proper. 

There is an important distinction between arguing against the combination of I h 
references, and that of arguing obviousness. The point of addressing each of the referenc es 
individually is to show tthsT the cited references are not only uncombinable, but f iat et-.ch 
reference, either alone or Ip combination with the other, does not render the presently claimed 
invention non-obvious. 

As the Examiner (is aware, in order to property support an obviousness rejection urrder 
35 U.5..C. § 103(a), the applied references by themselves must provide some dsclosfjre, 
teaching or suggestion fwtn'ch would lead one of skill in the art to combine the reference* as 
suggested by the Examine r to achieve all the features of the presently claimed invention. 

The Applicant points out that claim 58 has been amended to more clearly -eflect the 
nature of the presently clamed invention with respect to the applied Barton et al. % 586-refen nee 
by specifically reciting,! "A nucleic acid oligomer modified by attaching a non-irrercattstive 

catalj tlcally redox-active moiety As previously discussed, Barton et al. 586 is concerned 

with methods for thei det ction of genetic point mutations in nucleic acid uequances 
and i ;$ application to a biosensor (column 5, line 66 to column 6, line 1). According to 

1V»|.>' T AM 

6 

Received from < 603 624 9229 > at 11/3/03 2:14:02 PM [Eastern Standard Time] 



11/03/2003 15:12 FAX 603 624 9229 



DAVIS & BUJOLD, PLLC 



0008/011 

I 



10/069,141 

3arton et al. '586, an intercalative, redox-active moiety is attached to immobilizec DNA 

duplexes- at different separations from an electrode and probed electrochemically >in thu 

presence or absence of a ncn-intercalative, redox-active moiety (Abstract). Interruptions in 

DNA-mediated electron-tranufer caused by base-stacking perturbations are reflected ini a 

difference in electrical current, charge and/or potential (Abstract). 

Ir particular, Barton >et al *586 discloses electrodes modified with oligonucleotide 

; duplexes combined with or Intercalative, redox-active species (column 6, lines 7 to 5). 

The different methods for determining the presence of point mutations according | o 

Barton et al *586 all comprise at least the steps of contacting a first nucleic acid molecule wirih 

a second nucleic acid molecule under hybridizing conditions, wherein one of the nucteic acid 

molecutes is derivatized vMtli a functionalized linker, depositing this duplex onto an etectrofce, 

contacting the adsorbed [duplex with an intercalative, redox-active moiety under cenditiens 

suitable to allow complex! formation and measuring the amount of electrical current <r chatoge 

generated (column 6, line 8 to column 7, line 26). 

Therefore, all embodiments of the method disclosed by Barton et al. '586 requireran 

interactive, redox-actiye moiety. This is confirmed by the specification in cwlumitt 7, 

lines 2'." to 38 which reads: 

'The invention alto relates to the nature of the redox-active moieties. 
The requirements of a suitable intercalative, redox-active moiety include the 
position of its redox potential with respect to the window within which the 
oligonucleotlde-surface linkage is stable, as well as the synthetic feasibility of 
covalent attachment to the oligonucleotide. In addition, chemical and physical 
characteristics of the redox-active Irtfercalator may promote its Intercalation^ 
a site-specific or a non-specific manner. In a preferred embodiment, tie 
redox-active species is in itself an intercalated or a larger entity, such as a 
nucleic acid-bindling protein, that contains an intercalative moiety." 

Consequently, it isr mandatory for the Invention as disclosed by Barton t al. '586 tc use 
a redox-active moiety which intercalates between the base-pairs of a double-strandedl 3NA 
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(molecule. Thus, Barton etial. m 586 not only falls to disclose, teach or even suggest *:uch 5 

specifically claimed feature of the present invention, but in fact teaches explicitly away from th* •. 

use of anon-lntercaiativeiredox active moiety as arguably disclosed in the Lee et a . 65: » 

reference and as recited ini claim 58. 

Additionally, as noted previously, the enzymes in the Lee et al. '653 reference and a s 

; specified in claim 58 of the present application, i.e., alcohol dehydrogenase, lactate 

: dehydrogenase and peroxidase do not exhibit the properties of an intercalator. The Applicant 

; refers tc the previously submitted Figs. 1 and 2 from the response of July 15 2003, 

schematically depicting trte structure of alcohol dehydrogenase and lactate dehydrogenase. 

Both figjres dearly show t iat the respective enzymes do not have a flat or even shape. 

Please note that fructose dehydrogenase and peroxidase exhibit similar structures. 

n view of the above, Barton et al. '586 does not disclose, teach or even suggest in any 

manner the specifically claimed " non-intercalative catalytically redox-active mciety.^ .", 

nor thai it be, as also specifically claimed, " selected from the group consisting of native or 

modified alcohol dehydrogenase, native or modified fructose dehydrogenase, native ormodifed 

lactate) dehydrogenase, ami native or modified peroxidases". 

Furthermore, because Barton et al. '586 teaches specifically away from the useic»f a 

non-intsrcalative catalytica ly redox-active moiety, no person skilled in the art would raplac* an 

intercalator as disclosed b/ Barton et al. *586 with an enzyme as disclosed in the uombhed 

reference of Lee et al.! % 653, discussed in further detail below, since the presence oi an 

inters lator is mandatory to the invention of Barton et al. % 586 as discussed above. 

A thorough revievr of Lee et al. *653 fails to reveal any disclosure, teaching or 

suggestion to attach these enzymes to an oligonucleotide. Furthermore, besides the fact that 

Barton et at *586 teaches explicitly away from the use of an intercalate enzyme a^explained 

in detail above, there is nothing in Lee et al. '653 which would lead a person skilled in th e art 

to us* the enzymes disclosed therein in the modified nucleic add oligomer of Bartonet aU i 586. 
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Lee et al. "653 disclosss immobilization of enzymes and particularly immobilization o 
glucomyteise and other enzymes on glass fibers (column 1, lines 6 to 8). The enzyme H- 
Jembedded in a matrix coated on the exterior of the glass fibers (column 2, lines 37 :o 39] . 
The rnatn* is comprised of a polymer which has been insolubillzed by cross-linking. The 'degree 
of cross-l nking is controlled to permit penetration by the enzyme substrate which is to react wrtn 
' the enzyme (column 2, lines 39 to 43). 

1 he cross-linking agents used by Lee et al. are to-functional molecules. Prefered aie 
dialdehydes containing 1 to 10 carbon atoms in addition to the carbon atoms in the aklehyc e 
roups, especially dlaldehyd^s containing 3 to 6 carbon atoms (column 5, lines 29 to 31). 
In addition, polyisocyanates are used, such as toluene diisocyanates, methylene bis »phenfrt- 
4-isocys nate) and poly-phenylene-polymethylene polyisocyanates (column 5, lines 3 5 to 3;s). 

\ee et al. '653 teach as to control the degree of cross-linking of the polymer by adjusting 
the amount of cross-!ink5nc| agent applied (column 2, lines 48 to 50). The activity of fh 
immobtized enzyme can b* reduced excessively if too much cross-linking agent is apptad. 
On the: other hand, if the anount of cross-linking agent is too tow, the enzyme's endriranc* * is 
reduced (column 2, linesl 5) to 59). The cross-linking agent may also link the enzyme toliie 
polyme r, thereby immobilizing it within the matrix (column 3, lines 44 to 47). 

There is no teaching, suggestion and/or disclosure as required by case law, which 
would: ead one of skill in the art to combine the enzymes of Lee et al. '653 with a nucleicmcid 
oligonrer as specifically uecited in claim 58 of the present invention. As the Applicant nas mad 
a thorough study of both references, the Examiner is respectfully requested to indicate wWere 
in either reference such e suggestion, teaching or disclosure would indicate the potential to 
suppcrt such a combination as asserted by the Examiner. Alternatively, if the EcamiArar is 
relyinrj on his/her expertise in this field to support , the Applicant respectfully request! . the 
Examiner to enter an «tffidavit substantiating the Examiner's position so thnt sui:able 
contradictory evidence ca n be entered in this case by the Applicant. 
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In view of the above amendments and remarks, the Applicant believes claim, 58 a? 



'amended; above to be allowable, and thus the remaining dependent daims 59-86 ! to bi« 



allowable as well. If the! Examiner disagrees with the Applicant's view concerning Wt 
withdrawal of the outstanding rejections or applicability of the Barton *586 and Lee et al. 65; i 
references, the Applicant respectfully requests the Examiner to indicate the specific passage 
or passages, or the drawing or drawings, which contain the necessary teaching, sugijestid i 
i and/or disclosure required tby case law. 

Ii . view of the foregoing, it Is respectfully submitted that the raised rejections should be 
withdrawn and this application is now placed in a condition for allowance. Action to that entf, 
in the form of an early Notice of Allowance, is courteously solicited by the Applicant at this tirm. 



"'he Applicant respectfully requests that any outstanding objections or requirements, 
as to the form of this application, be held in abeyance until allowable subject matter is iiftdicatrjd 
for this^ase. 

n the event that the^e are any fee deficiencies or additional fees are payable , please 
charge tie same or credit any overpayment to our Deposit Account (Account No. 04-021 31 . 
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